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Of all the higher mental processes, memory ranks up there as one of the most crucial. It helps us do rudimentary
tasks such as turning on the toaster in the morning, grinding our coffee and meeting a friend at the right time. But
it also helps us do more sophisticated things too: like solving complex problems, feeling love, reminiscing with
family and telling stories about our lives. Without memory, we wouldn’t be able to do these things very well, if at
all.
Psychological scientists have been studying memory experimentally for a mere 150 years or so, a much shorter
time than has lapsed since the beginning of experimental work in some other sciences such as astronomy or
physics. One of the early pioneers in the field of memory was Hermann Ebbinghaus, a German psychologist who
is well known for his discovery of the forgetting curve after conducting experiments on himself using nonsense
syllables. Although he died in 1909, his legacy lives on in introductory psychology lectures all over the world.
You can imagine our shock when one day we received a letter from Ebbinghaus asking us what had happened
in the field of memory since his death over 100 years ago. We had so much to tell him, that we thought it would
be more efficient to have a personal conversation. We located Ebbinghaus and managed to arrange a quick Skype
conversation (Readers, please suspend for a few minutes your natural skepticism about our ability to Skype with
those who have passed on).
How we Study Memory these Days
It seemed appropriate to talk about the matter of how many subjects one typically sees in a memory study, so
this was the first issue on which we updated Ebbinghaus (who said we could call him Hermann). We told him that
we run experiments not on ourselves but with groups of subjects, and sometimes the groups are quite large. In
fact, one recent study involved over 2000 subjects whose memories of the events of September 11th were tested
(Hirst et al., 2009). We added that subjects are often diverse; students of psychology and members of the public,
young children, older adults and clinical populations including people suffering from depression and anxiety. “How
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do you find such diverse groups to study?” he asked. We explained that you can find them in train stations and
shopping malls (we had to explain that one), and other public places. But a great new source is to find the subjects
online. “Online?, is that in Europe?” he wondered. After explaining to him, the best we could, what the internet
was all about, we told him about one of its big advantages; researchers don’t even have to be in proximity of their
research subjects in order to run studies; they can be sitting at their offices writing manuscripts and preparing
teaching material and the study marches on. “That seems like a more efficient route to tenure” he quipped.
In our memory experiments today we ask people to study words or stories, watch events presented as movies,
and even have actors pretend to steal things during an experiment so we can study people’s memory for a crime.
After they do these tasks we measure people’s memory just like you did, by asking them to recall what they have
learned. But we can also do more sophisticated things too like measure how long it takes people to remember
information and examine people’s eye movements while they watch an event to measure what information they
attend to. We can also measure people’s heartbeat, and skin conductance (how much their hands sweat) to tell
us how distressed they are when recalling certain memories. Put simply, we have a sophisticated package of
tools that are helping us to unravel the mysteries of human memory. “Wow” Hermann said, “What else can you
measure?” We then explained that we can measure activity in the brain using electrodes that tell us when the
brain responds to certain stimuli. “That is amazing.” he gasped. But we also have tools that allow us to look inside
the brain. He looked baffled. We further explained that we can look inside the brain using technologies that allow
us to measure which areas in the brain are involved in performing a particular mental task. Using this technology,
we now know that when people remember an event from the past, specific areas in the brain are recruited when
we try to search for a memory, add details to it and relate the memory to ourselves (See Cabeza & St. Jacques,
2007 for a review). “How fascinating. It sounds like science fiction” he said.
We told Hermann that this technology has also helped us understand what people use memory for. They use it,
for example, when they imagine their future. Researchers have asked what happens in the brain when you imagine
and insert yourself in future scenarios, like taking a vacation, graduating from university, or your wedding day.
This research has told us that the act of imagining future events recruits similar brain regions to recalling past
events (see Addis, Wong, & Schacter, 2007; Szpunar, Watson, & McDermott, 2007). Hermann wondered out
loud, “...so does that mean in 2012 scientists think that imagining the future is the same as remembering?” Not
quite, we told him. The idea is that people use memories from past events as the raw materials for future thinking,
but they must go beyond just remembering past events (Suddendorf & Corballis, 2007). They must reorganize
and reconstruct past details to create a novel future scenario—much like producing a counterfactual for the past
where we recombine elements of a past event to consider how it could have happened differently (Schacter &
Addis, 2007; Suddendorf & Corballis 1997; see Szpunar, 2010 for a review; counterfactuals see Byrne, 2002).
“So....” Hermann contemplated “...looking inside the brain can also tell you how people use memory in other tasks,
like thinking about the future?” “What on earth is next?”
We told him that these days we don’t just look inside the brain, we can also tweak the processes in the brain that
are crucial to memory. Advances in biotechnology have meant that we can look at ways to improve memory by
targeting it at a biological level. One way to improve memory is to ask how we can remove unwanted memories.
We suggested to Hermann that he was probably aware that when people experience horrible events, sometimes
they remember them too well. We now know for instance, that when people remember trauma too well, they can
experience Post Traumatic Stress Disorder (PTSD) where they are haunted by memories of a traumatic event
via flashbacks, nightmares, and intense physical reactions such as elevated heart rate when they encounter
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reminders of the traumatic event (APA, 1994). These people wish they could forget and there might be a pill that
can help them. There is growing evidence that giving people propranolol (a beta-blocker and “memory dampening
drug”) after a traumatic event can lead people to remember the trauma less intensely—it can dull the emotion
associated with that memory—and reduce the incidence of PTSD (Brunet et al., 2008; Cahill, Prins, Weber, &
McGaugh, 1994; Pitman et al., 2002; Reist, Duffy, Fujimoto, & Cahill, 2001; see also Schiller et al., 2010). “I don’t
know if I like this idea...” Hermann said....“should we be doing these things...what are the consequences of this
so-called dampening of memory?”
Well we said, pundits, philosophers and legal scholars have asked the same question and pondered whether
dampening negative memories would actually harm us (see Kolber, 2006). Indeed, the President’s Council on
Bioethics (2003) raised many concerns about memory dampening drugs. They cautioned that deleting or dulling
memories would affect our sense of identity—our memories make us who we are (President’s Council on Bioethics,
2003; see also Conway & Pleydell-Pearce, 2000; James, 1890/1950; Neisser, 1988; Wilson & Ross, 2003). In
fact, Hermann, the general public of today may share your sentiments, we said. In one study people imagined
experiencing a traumatic event and considered whether they would want to take a memory dampening drug to
help guard against the risk of developing PTSD. Although people wanted the choice to take the drug, most said
they would not take it themselves (Newman, Berkowitz, Nelson, Garry, & Loftus, 2011). Legal scholars have also
expressed concerns about deleting or dampening memory and raised important ethical issues—should a victim
of a serious assault have the right to be free from traumatic memory, or do they have a societal obligation to
remember the crime so that perpetrators can be identified later (Kolber, 2006)? This issue of memory dampening
is one of many that comes up under the rubric of cosmetic neurology—the idea that we can craft the perfect brain,
just like we can craft the perfect body through cosmetic surgery. There are drugs to dampen memory, but also
ones to perfect it. If citizens start taking truly effective memory boosters or enhancers, perhaps to the point of
having near perfect memories, what kind world would it be? “I don’t want to live in that world. ” Hermann said.
“...what would be the fate for my forgetting curve.”
The Malleability of Memory
Well, you know what Hermann, we responded. As much as these technologies would provide more fine grained
control over what we remember, the brain is pretty good at editing events already. In fact, we are biased to
remember aspects of our life as more positive and successful than they really were (see Ross & Wilson, 2002).
For example, people remember gaining better grades than they really did in high school (Bahrick, Hall, & Berger,
1996; see also Gramzow & Willard, 2006). “Why would people do this?” he wondered. We explained that it might
be that remembering the past in a rosy way is actually pretty good for us, in fact we tend to do it when we think
about the future too (D’Argembeau & Van der Linden, 2006; Newby-Clark & Ross, 2003; see also Szpunar, Addis,
& Schacter, 2012). As we mentioned earlier there is a strong link between memory and the self and rosy
remembering of our own lives can serve to maintain a positive sense of self (e.g. Ross & Wilson, 2002). Recalling
the past in a negative way, a pattern observed with depressed individuals, might serve to do the opposite (Bradley,
Mogg, & Williams, 1995; Ridout, Astell, Reid, Glen, & O’Caroll, 2003; for a review see Mineka & Nugent 1995).
That the brain edits our pasts in a positive light is healthy to the extent that it can promote a positive—though
illusory—view of the self (see Ross & Wilson, 2002; Newman & Lindsay, 2009).
What we told Hermann next was even more surprising to him, namely, that when the human brain distorts memory
in this way, these revisions often feel like a veridical version of the past. From our own experience we know that
when we recollect the past it often brings with it a sense of being inserted back in time, as though we are
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re-experiencing that moment (Tulving, 1983, 2002). Although often full with perceptual information and details
about who was present and what happened, our memory for the past is not a rigid retelling of prior experience.
Rather, we have learned that memory is a story with a flexible narrative that can improve, sharpen and distort
prior experience. We stressed to Hermann that to recall the past is vastly different from playing back a mental
videotape. We have learned that people can have the experience of remembering a real event—what comes to
mind shares all the features of a real memory—when what they remember is wrong, full of incorrect details, and
at times even completely inaccurate.
For example, after learning about a shocking emotional public event like the death of a politician or the start of a
war, people often have the subjective experience of remembering exactly where they were and what they were
doing when they heard the news (Brown & Kulik, 1977; Hirst et al., 2009; Neisser & Harsch, 1992). But people
are often wrong, initially reporting they first heard the news at school from a friend and later remembering that
they first heard it at home while watching the television. Moreover, people believe their inaccurate memories and
are surprised when they see their initial reports (Neisser & Harsch, 1992; see Talarico & Rubin, 2003). We also
noted that memory can deceive us in even more dramatic ways; asking people to review old photographs or
imagine childhood events can lead them to have rich, detailed filled memories for entire events that never occurred
(Garry, Manning, Loftus, & Sherman, 1996; Hyman & Pentland, 1996; Lindsay, Hagen, Read, Wade, & Garry,
2004; Loftus & Pickrell, 1995). So we reiterated to Hermann that when we try to remember something, we
reconstruct, rather than playback; The information that comes to mind it not always what we are trying to retrieve—it
can be a mix of prior knowledge, information from a number of related events and ideas or thoughts we have had
about the event since it occurred (for a review of false memory research see Garry & Hayne, 2006; Loftus, 2003;
Schacter, 2001). As noted in a recent book review covering the history of memory research: “The thing we feel
sure makes us ourselves (no memory, no me) is also something we know to be treacherous, over-accommodating,
fugitive: delightfully and fearfully unreliable.” (Diski, 2012).
Although the brain can do a good job of editing without us detecting its revisions, there is also a category of revised
memories that we know are completely false. Out of curiosity, we asked Hermann whether he had a memory that
he knew was false. Some of us “remember” fairytale events such as Santa climbing down the chimney and some
of us recall more realistic, but implausible childhood events such as feeding a family pet—that had died before
we were born. People often do this, and sometimes it can be embarrassing. Mitt Romney, one of the 2012
candidates for the Republican nomination to the U.S Presidency described his memory of attending the Automotive
Golden Jubilee, a large public event in June of 1946. The problem is Romney was born in March of 1947, so he
couldn’t possibly have been there (Potter, 2012, February 27). People have memories of all sorts of things that
they know are completely false. In a recent study Mazzoni, Scoboria, and Harvey (2010) found that 20% of their
subjects had a rich recollection of an event they knew never happened.
In fact these non-believed memories are so fascinating that they have become the subject of art. Hermann said
”...well, artists have been intrigued by memory for a long time, but none knew of the perils that you describe.” We
told Hermann that Alasdair Hopwood and the WiTH Collective hope to depict these perils in their artwork. They
have created a website for people to submit their non-believed false memories to display in an art exhibition.1 As
of early 2012, Alasdair had collected over 300 non-believed memories, that range from remembering losing a
shoe in a river to remembering a family pet being hit by a car. As flexible as the memory system can be, it might
be pretty difficult to get rid of some memories. What do people do when they have a non-believed memory? If it
is about remembering Santa they can entertain others with its implausibility. But what if that memory hurts the
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rememberer and it is about a more upsetting event? Then it might cause harm. We have talked about research
investigating how we can remove memory for real negative events, but perhaps, people will start to consider
whether we should also be contemplating the same for known false events? After all, there is evidence that
distressing memories, true or false, can produce the same psychophysiological stress response (McNally et al.,
2004).
“Well”, Hermann said, “ you have made some pretty astonishing advances in the science of memory. But some
old ideas still seem to ring true. A fellow academic of my time, Friedrich Nietzsche once said that without forgetting,
it is quite impossible to live at all (Nietzsche, 1980, p.10). Indeed, it seems that even in your day, forgetting might
be one of the most important attributes of human memory, but then again, I am biased.”
Notes
1) http://falsememoryarchive.com/
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